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A PREFACE AND AN APOLOGY. 




Y apology for writing this book is contained 

in what follows : — 

In the year 1857-58 I offered a reward 

of $1,000 to any inventor able to produce 
an actual flying machine. This offer was made through 
the columns of a leading fcientific journal in America, 
and kept open for a year, but failed of its object. Some 
time after this, while living abroad in an old city of the 
Continent fituated by the fea, famed for its ancient hiftory 
and modern brandies, I fet myfelf ferioufly to the tafk of 
carefully watching the motions of birds in the air, with 
the view of afcertaining by actual obfervation of their 
wing- movements in what the fecret of flying confifted. 
Thefe obfervations were kept up by me for many years — 
for fully ten or eleven — with little or no intermiflion, 
when they were fuddenly difcontinued. Why my work 
was recommenced, and why thefe pages have been 
written, I will now proceed to tell, though fully aware of 
the ridicule it muft neceffarily expofe me to from that 
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clafs of remarkable people in our world who underfland 
the whole mechanifm of material nature, and the fpiritual 
or effluent laws of the univerfe fo much better than their 
more ignorant and to-be-pitied fellow-creatures do. 

During my refidence in the old city by the fea, as I 
have faid, I ftudied the birds carefully. Bats alfo in- 
terefted me, and there were plenty of them there. Of 
infects, however, I took no notice, except as to butterflies, 
on account of their large and flow-moving wings, which 
could be eafily watched ; for what could creatures with 
comparatively no weight at all teach in refpe A to a problem 
the very gift of which relates wholly to weight 1 for the 
problem of aerial navigation is the problem of a flying man : 
a flying horfe : a flying elephant : a flying mass : a ton, or 
tons of matter going through the air: and the largeft 
birds we know of, or can imagine, the roc of fable, and 
the winged dragons of ftory, come neareft as exemplars 
of the kind of flying and flying creatures we need to 
confider in order to difcover the wonderful fecret of 
locomotion through the air. Evidently in fuch a field 
the infe& world with its pith-like bodies has no ftanding. 
Of courfe I did not ftudy infecls. 

But in the daily rambles I was accuftomed to take 
around the ruined ramparts of the old hiftoric city, one 
creature of the infecl: world fingled me out for his at- 
tentions, and, in a fenfe, became my companion for years, 
following me from city to city, and from continent to 
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continent, making itfelf known to me under circumftances 
and in ways fo peculiar, that I was at length compelled to 
notice and confider it. I obferved the creature at firft from 
fomething ftrange in the way it flew about me. I cannot 
fay that at the time I actually thought it was trying to 
attract my attention, but it flew near me and around me in 
circles that were fignificant enough to make me look at 
it with a perception of fome obfervable difference from its 
ordinary flying : and this took place ufually at moments of 
deep thought. Walking as one does with his eyes wide 
open and looking at objects about him, the phenomenon 
never happened. The infect, indeed, might have been as 
much about me then as at other times; but if fo, it was 
following its purfuits in its ordinary manner, and doing 
nothing to fpecially call my attention to it. Its peculiar 
movements, and thofe that forced me to look at it, invariably 
took place during certain conditions of my own mind 
and thought — the condition being one of intenfe and 
profound abftraction : — with the whole natural world (hut 
out from view : fuch moments of exiftence as one lives in 
a fpeculative world ; a world where " objective fubjectives" 
are paramount. It was at thefe times, when the mind, 
drained to its utmoft in the effort to extract from previoufly 
obferved phenomena in nature their fecret principles : to 
detect as it were the hair-fpring of fome fpiritual mecha- 
nifm coiled up within the world of things : — it was, I lay, 
at fuch moments of abflraction that I would fuddenly be 
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brought back to the confcioufnefs of a natural world and 
material things by the feeling of a material prefence about 
me ; and one object invariably, and always the one object, 
at fuch times met my abftracled gaze — 

A Dragon-fly / 
What I thought or how I felt when this firft happened I 
cannot now tell. One never notes particularly the firft link 
in the chain : it is only when the feparated and detached 
links fatten themfelves together and become a chain that 
human obfervation is fufficiently arretted to note and draw 
conclusions. Naturally I looked at the creature — but only 
vaguely : I really couldn't have told at the moment why I 
looked at it : I didn't know myfelf : and when I did it was 
a — difappointing look, for the flafti of its wings was like the 
lightnings at play in the clouds : I could fee the flam, but 
with no chance to ftudy it : and my defire was to underftand 
the mechanical movements of wings I So if I did paufe to 
look at the creature it was to only look away again and 
think no more of it : until a like occurrence again took 
place, when the fame procefs of looking at, and looking 
away, and forgetting, would be gone through with as 
before ; but with apparently no practical refults of any mo- 
ment whatever. Thefe things occurred conftantly during 
a period of years, but with no greater effect on my mind than 
to make me regard the coincidences as peculiar and curious. 
But when the fame thing again took place on my return to 
America, and with the fame regularity (though poflibly not 
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fo frequently) as before, my attention became fomewhat 
aroufed : particularly after the following occurrences. 
Having feen in the photographic gallery of an artift friend 
in Wafhington, D.C., a picture of what he called a flying 
machine, and feeling curious to fee it, I went out to the 
place where I was told I mould find not only the machine 
but the inventor, an old Frenchman. Arrived at the 
grounds of " The Wafhington Obfervatory * (for this was 
the place I was told to go to) the firft object that met my 
eyes as I entered the grounds was a dragon-fly I The poor 
little fellow was helplefs and a prisoner ; caught in the 
web of an enormous fpider, and ftruggling vainly to efcape. 
It is fcarcely neceflary for me to fay that I loft no time in 
fetting him free. I not only took him out, but releafed 
him from every filament in which he was entangled ; and 
had the fatisfaction of feeing the flam of his beautiful 
wings as he failed gracefully away through the air. (The 
Frenchman and his machine I did not fee.) But I could 
not help but be ftruck with the ftrangenefs of this " coin- 
cidence/* I, in purfuit of a flying machine and its inventor, 
confronted again by a dragon-fly! and the veryflrfl thing 
too, to be feen by me ! Can anyone wonder that I should 
now begin to think of the poffibility that fomething in 
the nature of a principle and. a difcovery might be lying 
fomewhere behind a dragon-fly f But the " manifestations " 
did not flop here. What had thus far taken place, was as 
nothing to what I was yet to witnefs. And here I muft 

B 
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paufe for a moment to fay that I fliall have no word of con-' 
demnation for anyone (who does not perfbnally know me,) 
who after reading what I am now about to relate, may fay— 
" / dent believe a word ofitt". 

When in the life of fome one man occurrences foreign 
to the run of human experience take place, not only 
have mankind the right to challenge them, their Verity, 
and the relator's fanity, but he himfelf, in the intereft of 
his own common fenfe, is bound to do the fame ; and this 
is exactly what I did and what L have always done through 
life. I think no one in the pcefent cafe can fairly charge 
me with any very great hafte to fwallow the incredible, 
confidering that the phenomenon fpoken of was a con- 
ftantly recurring one during a period of at leaft feven fall 
years- A man who wouldn't or couldn't have hk eyes 
opened to xfaEt during this length of time muft be either 
a very " great" philofopher or a. very a/d one; the latter, 
I mould fuppofe, fame where of tine tertiary period, poffibly 
earlier. 

After having releafed the little dragon-fly from the 
fpider's web in, the grounds of the Wafhingtqn Obfervatory, 
I had occafion to go almoit immediately to Philadelphia^ 
a diftance by ratL of 140 miles.; and the day following, 
my arrival was the Sabbath : a warm, fweet, bright fum- 
mer's day. I had for years been in the habit of noting 
my obfervations; of flying creatures under the head of 
" Thoughts on Flying," and. this day was bufily occupied 
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in doing the fame. I was alone in the room fitting before 
an opened window, my whole attention occupied in 
writing, when the dragon-fly once more made his appear- 
ance, this time planting himfelf unceremoniously on the 
table alongside of my manufcript. I was both delighted 
and furprifed, not to fay a good deal ftruck. A large 
bell-fhaped glaft being near at hand, I placed it over the 
creature as quickly as poflible, but I might feemingly have 
been as deliberate as I liked, for the fly fhowed not the 
flighteft inclination to ftir. Doubters will (ay, " Oh, the 
poor creature was ftill becaufe it was tired. Very likely 
it had juft flown from a long diftance." Very likely, for 
it looked exa&fy like the little fellow releafed by me from 
the fpiders web 140 miles away two days before I Yes, 
it was moft likely " tired.' 1 But mind I I don't fey it was 
the fame fly ! My readers may fay or think anything they 
pleafe; my bufinefs is to relate occurrences truthfully and 
ft&tcfa&s, and I will relate truthfully the occurrences that 
now took place. The fly, remember, is now under the 
bell-glafs, and, addreffing it as if fpeaking to an intelligent 
being, the following took place:— (To die fly) "My 
little friend, what has brought you here?' Have you 
come to {how me fomething about flying? Well, how is 
it done? What it the fecret? Let me fee you flyf* 
And the ereature, until now quite ftill, at my bidding 
was up infantry in the air within the bell-glafs, flitting 
about in all directions, and Co continued until I faid to it, 
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c< There> that will do ; you may flop I * And the fly again 
fettled upon the table within the glafs. I now looked at 
the creature as fcrutinizingly as poffible. In the motion 
of its wings while flying I had been unable to difcover 
anything. I now felt curious to have a look at them in 
repofe, and were I to live a thpufand years I could never 
forget my fenfations, when, faying to it (but without 
really believing it would be done), "Now let me fee your 
wings I Spread them out!" and inftantly the four little 
goflamer wings «" trembled and fpread themf elves out on the 
table vifibly before my eyes I ! But ftill I could fee nothing 
to give me a Angle hint in the direction of my thought. 
I ftill afked myfelf as vainly as before, what is the fecret 
of flying ? And, if poflible, I felt more difcouraged than 
ever, for here, with this ilying creature before me, near to 
my very eyes where I could fee it, obedient feemingly to 
my will, and offering the mechanifm of its wings for my 
infpedion, ftill I did not get the clue to a Angle thing. 
I again told it to fly, and it did precifely as before — flying 
while I wifhed it to, and ceafing to fly at my command, 
and yet all remained as dark to me as ever. The purfuit 
feeming fruitlefs, I put an end to the experiments by 
raifing the bell-glafs and faying to the obedient creature, 
" There, you may go now, my little fellow ; I cannot really 
underftand what it all means, but I won't keep you a 
prifoner any longer. Go 1 " And, at the word, he darted 
out of the window. But although I felt difcouraged at 
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the time, and could fee no meaning in the pertinacity 
with which the dragon-fly purfued me, I think I fee it 
now. 

Until the dragon-fly made its appearance, my thoughts 
on flying were running in the old grooves in which the 
thoughts of all men had been running for centuries, and 
running with utterly barren refults, viz., "beating the 
air as birds' wings do ! " failing on " inclined planes," 
&c. 8cc. 

And now comes along a creature vifiting me fb con- 
ftantly, and in fo many wide-apart places, as to compel 
nle to think of infect s y and give them attention ; fo that 
finally, after long years have pafled, I get to underfland 
that behind the dragon-fly is to be found the great law of 
Vacuum or Force-.flotation, the condition precedent to 
all navigation of the air / . 

But although I felt greatly difappointed at the time 
with the refults of my experiments with the dragon-fly 
in the bell-glafs, I did not at once abandon my purfuit of 
the ideal fecret. I continued to watch the birds, and 
fometimes infects, and record my " thoughts on flying" as 
regularly as ever; and by-and-by I got hold of a little 
thread, that became to me finally the fcarlet clew out of 
the labyrinth I was in ; and to teft the correctnefs of my 
thought at the time, I made an experiment with an infect 
(the miller or moth fpoken of in the treatife following). 
After this I made four large wings in perfect imitation of 
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the dragon-fly, conffru&ing them of reeds for the nervures, 
and calico for the membranous covering. 1 

There are fome old boys now living who remember 
the advent of india-rubber bulls, and their marvellous power 
of getting high up into the air, beating the old parti-' 
coloured leather-covered fellows " all hollow ; v and with 
die ideals of fuch india-rubber performances in a boy's 
brain, nothing was eafier or more natural, when the. an- 
nouncement came that india-rubber Jboes were in the 
market, than for him to fancy that, with a pair of thefe 
on his feet, leaping five-rail fences, ox even ten, would be 
a trifling paftime. My father afTured me I was miftaken, 
and would be disappointed ; but I faw my&lf fo plainly 
in the air, bouncing up on india-rubber 4hoes,that nothing 
but india-rubber fhoes would pacify me, and they were 
bought. I could hardly reftrain my childifh impatience ; 
but inftead of finding myfelf ten feet high in the air, I 
found myfelf twenty feet deep in the Hough of di&p*- 
pointment and chagrin : my india-rubber fhoes wouldn't 
bounce me a bit 1 Ah, thofe fhoes \ I fhall never forget 
them. Put who is there that has not had his india-rubber 
fhoe experience? Alas for the vifions of childhood. I 
Alas for the ideals of youth ! 



1 The*? is. nothing 4p fiujsfa&oqr or deJjghtiul to an inventor as ideal me- 
chanical conftru&ions; all the parts are fo perfect, move with fuch precifion,, 
and with no fri&ion ; and then, too, everything conies out exaffly in accordance 
with your theory. 
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The peft of an inventor's life is that his fa&s won't 
accommodate them&lves to his theories. About the time 
I conftru&ed my dragon-sty wings, I was feeing myielf in 
the air^ and flying about on them as lively as in earlier 
days I had feen myfelf bounced about on the india-rubber 
fhoes, and my impatience to get out into the country to 
put them on and try them, was fully as great as in the 
cafe of the fhoes. So I ftarted for the country, and from 
London went down to Maidenhead, putting up at an old 
fattahoufe on the downs. My brother-in-law, and the 
machinift who had made and arranged the mechanifm for 
my wings, were with me. For obvious reafons, I thought 
it fafeft to not try the performance m open daylight : fo 
about two o'clock in the morning we took up our por- 
tions on a hill near the houfe, for I concluded that for a 
firfi experiment it would be glory enough to do it by 
running d*m hill, leaving for a time the more ambitious 
and pretentious up-rrom^the-ground method to the bird. 
It- took my machinift,- oh I futh a time to get thofe four 
great wings (nine feet long each) properly feed or* to my 
back and moulders ! (t can feel the weight of them now 
on my poop oM back when I think of it.) But then there 
was glory before me, and what won't a mate (or a woman) 
do for gioty ! The moments of wing-fiaing itemed to be 
hours 5 and the-n, tooy fpdftator* came, and- I wanted no 
(pedators 5 they were, however, only horfes : they came 
neighing up, arranging themfelve* in a great circle, each 
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one (landing in an attitude of trembling fear, and ready 
for a bolt at a moment's notice, but filled with fo much 
curiofity as to compel them all the time to draw nearer 
and nearer. There was fomething marvelloufly impreflive 
in that night fcene. I never think of it without almoft 
feeling the breath of thofe timid, curious, trembling 
horfes — now approaching, now receding, coming clofe 
up, then galloping away, and then again returning : and 
the folemn miftinefs of the dewy midnight air : the four 
great white wings I the low tones of the fpeakers : and the 
preparation / and what was to come of it ! the expecta- 
tions I the anticipations I 

Alas! for the vanities of earth: alas I for human 
intellect ! for human mechanifm 1 Difappointment 1 and 
difappointment only. I tried to run down the hill : the 
machinift fupported me on one fide, my brother-in-law 
on the other : we all ran down together as well as we 
could, a fort of partnership and combination fly, the 
courfe downward rather zig-zaggy : and my poor legs I 
I cannot fay which was moft to be pitied, legs or back. 
I thought I had about feventeen hundred pounds of old 
iron on my fhoulders : why my legs did not break in that 
run down hill I don't know ; but the fix-rail fence at the 
bottom of it was not failed over by me as I had feen 
myfelf failing in imagination — nor the next field, nor the 
barn I 

And I felt juft as glad to get " them " wings off again 
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as I had before felt impatient to feel them on. I didn't 
believe as much in flying after I tried it as I did before : 
and I haven't hankered much after it ever fince. 

There are, no doubt, a good many four-fquare fort of 
people in the world who will fay that after fuch an ex- 
periment I fhould have turned my back on the dragon- 
fly. I did not do it right off, but I did after a while ; 
and I am afraid that the mortification of my failure when 
the horfes witncfled my defeat may have had fbmething 
to do with it; partly this, I think, and partly the con- 
viction felt by me that others more favourably conditioned 
for the work than myfelf were fure to accomplish it ; for 
the mind of the world had become greatly flirred up on 
the fubjed of " Aerial Navigation " fince my thoughts 
had been firft turned towards it. 

From the hour when I gave up thinking about flying, 
I faw no more dragon-flies. From this hour, too, mif- 
fortunes began. The man known as " the lucky " be- 
came the moil unlucky of mortals : matters proceeding 
from bad to worfe, until I found myfelf reduced to the 
mental ftate of the afHided Job, and the defpairing con- 
dition of Jonah in the belly of the whale. 

How it happened I cannot exactly fay, nor would it 
matter if I could, that one day in converfation with a 
friend, a devout believer in the neceflity and certainty of 
air-navigation, I was fuddenly imprefled to fay to him, 
'* Lyman 1 it juft occurs to me that my paft feven years of 

c 
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misfortune are judgments upon me for my neglect of duty ! 
Jonah was fent to preach to the Ninevites, and he wouldn't 
go; and got paid up for it by getting into the whale's 
belly, where he had to ftay till his common fenfe returned 
to him; but the minute his toes touched dry land he 
drew a bee line for Nineveh I And this is what I mean 
to do I I had a ' minion,' and fhould have gone ahead on 
the flying problem: I dropped it, and negleded it, and 
look what has happened to me! From this moment 2 
will imitate Jonah, and pull foot for Nineveh 1 V 11 return 
to duty / 1*11 go to work again at the flying problem ! " 
All which I began at once to do. A few nights after this 
I fell afleep with my laft thought on flying, and before it 
was fairly light awoke the next morning with an ideal 
flying machine in the fhape of a dragon-fly fharply defined 
in the airy vifion of my brain. While I was considering it, 
a loud noife was fuddenly heard in my room, the found of 
wings, and powerful ones too, fo powerful as to ftartle my 
wife, who exclaimed quickly, " What is that f"\ liftened 
for the found again, and when it came I replied, " It is the 
dragon-fly I I have not fcen him for years, but he knows 
now that I have returned to duty, and has come again to 
encourage me 1 " In a fhort time the light of the morning 
became fufficient for me to fee, and going over to the 
corner of the room from whence the found had feemed 
to proceed, there uprofe at once before me the largeft and 
moft beautiful creature I had ever feen ; fo majeftic and 
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graceful and grand as without hyperbole to be worthy of 
the title King of thb Dragon-Flies ! Addrefling him, I 
(aid, " I know what you have come for I It's all right I 
Good-bye I " and drawing afide the lace curtain from the 
open window, my vifitor darted out and difappeared. 

And this is why I have written this book. I cannot 
fuppofe that I fhall tell all that needs to be known to 
make the navigation of the air pofllble. No caufe and 
no science is ever made by one man ; in fact, men create 
nothing: we can only imitate Nature; and we know 
only what is given to us ; our refponfibilities are limited 
to what we can do ; and though it be but little we are 
able to accomplifh in the world's long hiftory, it matters 
not where each one performs his Divinely allotted part. 
The general may get the glory of the battle, but the 
humbled foldier who has performed his duty in the field 
has always within his own bread the confcioufnefs and the 
fatisfadion of a duty done and commendation earned : 
and our great Milton fays : — 

«' Tbty aj/b/erve, who only fiaud and wait I " 

T. H. 




INTRODUCTION. 

HE problem of flying is the problem of the 
ages : — towards its folution the hearts and 
hopes of men have fteadily fet through all 
the generations. Who has not dreamed 
of flying ? That he flew ? And the delight 1 And is it 
but a dream? Has this yearning of the human heart) 
coming down to us through all the centuries, through 
all hiftory, all tradition: an inftincr. like that for im- 
mortality ; a born prophecy within us ; has it been given 
to us, never to be gratified — never to be fulfilled ? The 
embryo foretells a birth, the petal's folded leaves a flower. 
The rootlet in the dark below the (urface of the ground, 
turns from its courfe, obedient to an inftind that points 
it to the living water that it thirds for. How could it 
turn were not the waters there ? And will God mock 
the human foul? Shall all its prophecies prove falfe? 
Believe it not! He, who is faithful to even the tiny 
rootlet in the earth, will be alfo faithful to the creatures 
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made by Him, with yearnings for a loftier, nobler, and 
happier exigence. 

When we confider that daily, for a period of nigh fix 
thoufand years or more, God, the Creator, has been de- 
monftrating the poffibility of aerial navigation, by the fly- 
ing of creatures practically of the fame fpecific gravity as 
men, it feems amazing that the fecret of flying mould 
have remained fo long a myftery : man's ignorance of it, 
mofe myfterious ftill ! A myftery admitting but of one 
explanation : the will and providence of God. 

No man can difcover until it is given to him y until 
then the eyes of men are blinded. The building cannot 
be made until the foundation is laid. God prepares 
mankind for the events of His providence. The hiftory 
of the world (hows that great events are preceded 
invariably by others of equal fignificance as forerunners. 
Difcoveries are like the links of a chain; like dependent 
parts of a machine. Invention is made up of difcoveries 
precedent and difcoveries confequent. 

Juft now, God has made it for the intereft of men 
to fofter ele&rieity— -fortunes in eleBric lights / — the Stock 
Exchange gone mad I ftimulus to invention hand in hand 
with fKmulus to greed , but all in preparation for the 
greater thing to come, the aerial railway of the fides 1 the 
great highway of nations 1 the universal belt and bond 
to bind together in one common tie, all tribes, all caftes, 
feds, creeds, communities, nationalities, and governments 
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in one grand unity of univerfal brotherhood, the common 
family of man. 

When Dr. Franklin and his confreres of the Academy 
of Sciences, juft one hundred years ago, witnefled the 
afcent in a Moritgolfier balloon of the firft human being 
who had ever thus penetrated to the region of the clouds, 
the world imagined the myftery folved and aerial naviga- 
tion an accomplifhed fad. In his book, Cavallo fpeaks 
of it as " the art of travelling through the air .... off 
laft dif covered! " And yet the world to-day, with regard 
to flying, (rands juft where it flood then ; not one (ingle 
inch advanced. No regular balloon-fteamers between 
London and Paris ; no aerial clippers to or from New 
York, China, or Japan ; no winged Nihilifts, Socialifts, or 
Red Republicans hatching confpiracies among the clouds 
and hurling dynamitic thunderbolts upon the devoted 
heads of unhappy Czars, Emperors, and Kings. 

Livingftone, Speke, Stanley, and other African ex- 
plorers have had to " do " the fources of the Nile, the 
myftic Niger, and the Mountains of the Moon, in the old 
foot-lore way. Travellers continue to be eaten up by 
cannibals; and the cold (pit of the North Pole is fHJl 
run through the vitals of unlucky Arctic explorers. In 
fhort, the bird continues to be " matter of the fituation," 
and man, the evolutionized ape, the laughing-flock of all 
the infed world and feathered tribes ! 

Why? 



CHAPTER I. 

Reactive Locomotion. 

An Inventor s Maxims, 

I know nothing until I try. The way to difcover is to doubt. The way 
to invent, do it the other way. Everything that ought to be done, can be done. 
Nothing is " good enough " that can be done better. 

Winds or Force-denfity in the Atmofphere thefource of 

Aerial Locomotion. 

" A moderate wind moves at the rate of feven miles an hour, a ftorm at 
thirty-fix miles, a hurricane at eighty, whilft air rufhing into vacuum at 32° 
Fahr. and barometer 30 inches, reaches the velocity of 884 miles per hour." 

Lardner's Philqfophy. 

'S far as we can glean anything from fable and 
hiftory, the Firfi and Original Theory upon 
which mankind proceeded in their attempts 
at locomotion in the air, was the Bird- 
Theory. 

The Second Theory, originated juft one hundred years 
ago, and was the Balloon Theory. All attempts at air 
navigation bafed on thefe two theories have failed. 

I now offer to the world a Third Theory. The 
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number three is regarded by many as the " lucky number,*' 
fo that we have the expreflion in common ufe, " the third 
time is always fure to win." . I venture to hope that it 
may in this cafe prove true. 

The wind that oppofes the bird is alfo the power that 
floats it ; and the problem of locomotion in the air for all 
the creatures that fly in it is one of flotation primarily, 
from whatfoever fource or by whatfoever means the wind- 
preflures may be induced. 

The men of 1782 were quite right in regarding 
flotation as the pivot in the problem, wrong only in mis- 
taking fpecific-gravity-flotation for the method of Nature. 
And thofe who before and thofe who fince 1782 have 
theorized and experimented to folve the problem of aerial 
navigation have failed becaufe their, attention has been 
wholly fixed upon the machine or flying creature in (lead 
of the atmofphere. It is not the machine or the flying 
creature we need to change, but the air. The atmofphere 
is too light to buoy us up. We mud change the fpecific 
gravity of the air. 

The Montgolfiers and men of Franklin's day attempted 
to folve the problem by changing the fpecific gravity of 
the machine or flying creature, with not a fingle analogue 
in Nature to juftify them, and later experimenters have 
dealt with the queftion as one of proje&iles. 

Birds fail or glide through the air by employing their 
weight as projectile force. Birds are floated through the 
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air by the force of the winds. Birds with no wing move- 
ments are impelled through the air as weighted and 
balanced inclined planes operated upon by combined wind 
forces, the impuliion producing pajftve locomotion. Birds 
hover or ftand ftill in the air under the combined 
operation of winds and wings. And birds mount into the 
air and urge themfelves forward under the action of their 
wings in their dual capacity of fan-blowers and propellers. 
Bats and large-winged light-weight creatures are animated 
parachutes. But the 

Infect worlds reprefented by the Dragon-fly, 

have an aerial locomotion of their own, baled on relatively 
fmall wings driven at high velocities on the principle of 
the fan-blower, their movements through the air not 
being the reactive direct locomotion that remits from the 
play of wings when employed in their combined dual 
capacity of fan-blowers and propellers, but the reactive 
indirect or pajftve locomotion refulting from the employ- 
ment of wings in their (ingle capacity of fan-blowers. 
This fpecies of infect locomotion is analogous to the paf- 
five locomotion I have mentioned where the bird is im- 
pelled by the action of combined wind-forces directed 
againft the balanced body of the creature as a weighted 
inclined plane; the difference being that in the cafe of 
the infect the wind-force and preffures originate in the 
infect, but in the cafe of the bird the wind force and 
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prefliires originate not in the bird but in the vaft magazines 
of external nature. 

It Teems prefumptuous for any man to fay, " I have 
difcovered what mankind during thoufands of years hare 
fought for in vain I " And it is prefumptuous. Therefore 
I will not fay / have difcovered. If any man could have 
difcovered the fecret of flying, Pettigrew, I think, is the 
man, for he comes nearer to it than any other; and yet, 
ftrange to fay, he attempts to controvert the theory of 
Borelli, who wrote in 1680 on the aftion of the wings, 
and of Profeflbr Marey, who wrote in 1869 advocating 
Borelli's theory becaufe fubftantiated by his own experi- 
ments; both Borelli and Marey being quite right, and 
Pettigrew quite wrong. Neverthelefs, Pettigrew, in his 
book (( Animal Locomotion," has enunciated more found 
philofophy on the fubject of flying, and has ihown a 
deeper infight into the true principles of bird performances, 
than any other writer whofe views have fallen under my 
eye. Take for example the following :-— 

" The wing of a flying creature, as I have taken pains 
to fhow, is not rigid ; neither does it always ftrike the air 
at a given angle. On the contrary, it is capable of moving 
in all its parts, and attacks the air at an infinite variety of 
angles. Above all, the furface expofed by a natural wing, 
when compared with the great weight it is capable of 
elevating, is remarkably fmall. This is accounted for by 
the length and the great range of motion of natural wings, 
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the latter enabling the wings to convert large trades of 
air into Supporting areas. It is alfo accounted for by the 
multiplicity of the movements of natural wings, thefe 
enabling the pinions to create and rife upon currents of 
their own formings and to avoid natural currents when 
not adapted for propelling or fuftaining purpofes. (See 
Pettigrew's "Animal Locomotion," pp. 218, 219.) 

The words I have italicifed, " to create and rife upon 
currents of their own forming," exprefs really the gift of 
the problem to be folved, and yet Pettigrew himfelf 
evidently failed to perceive it, or he would not have 
elaborated fo extensively his " figure of 8 " theory, 
and neither would he have condemned Profeflbr Marey 
and Borelli as he has done. Nothing is more common in 
invention than for a man to have a difcovery in his hands 
and not know how to ufe it, and the difference between 
the machine that Succeeds and the one that don't, is. fo 
exceedingly fine oftentimes that the unfuccefsful inventor 
feels himfelf aggrieved by the fuccefs of the other whofe 
machine he confiders to be c< exactly like " his own, and 
yet his own won't work and the other will. But the world 
judges by refults. 

The miftake of mankind has been in trying to fly. If 
the fimple theory that I mall endeavour to fet forth in the 
following pages mould prove to be the correcl one, then 
the world has been fooling itfelf for ages with wing move- 
ments — " wave" theories, " rowing motions of the wings," 
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" heated air-cells," " hollow bones and quills,*' " inclined 
planes," "aero planes," "twifted planes or fcrews," 
" figure of eight " theories, " anterior and pofterior mar- 
gins " of the wings, &c. &c., — and numberlefs creatures, 
infe&s, and birds, have all been tortured and experimented 
on to no ufeful purpofe whatever. 

What man needs to know, and what he muft know 
before the defert fpaces of the air can poffibly be tra- 
verfed by any mechanifm fliort of God's creating, is by 
what procefs, by what agency, by what contrivance, can. 
human ingenuity and human {kill fucceed in charging the 
atmofphere with Force! — lifting force, floating force, 
impelling force. 

The atmofphere charged thus with force would then 
become the active agent and propel the machine. Birds 
propel themfelves. The dragon-fly, holding itfelf on an 
even keel, travels as well backwards as forwards, being 
under the influence of a wind-preffure external to but 
created by itfelf, a wind-preflure that the creature by its 
own will controls at pleafure, and can with the quicknefs 
of thought fhift from one fide to the other — to front, to 
rear, to up, to down — to any and every point within the 
hollow concaves of the domed fphere of which it is at 
once the centre and the animating foul; a fphere that 
goes with it and that makes it independent of the external 
forces that roll and furge through all the regions of the 
air. 
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To navigate the air, the firft thing in order is to be 
able to float in it. This can be done evidently in but 
one of two ways 5 either we muft make ourfelves lighter 
or the air heavier. Making ourfelves lighter has been 
tried for a hundred years and failed every time. Nothing 
remains, therefore, for us to do but to make the air heavier, 
and as it is manifeftly impoffible to change the chemical 
conftituents or fpecific gravity of the atmofphere, we muft 
accomplifh the fame thing praclically in another way. 

Given, the power to create a wind blowing at the rate 
of 884 miles an hour — and what couldn't we lift and 
float ! Hurricanes with a tenth of this power unroof 
houfes and pick up ploughs and people from off the face 
of the ground and tranfport them long diftances. Evi- 
dently we only need the power and machinery to 
create a wind-fulcrum in the air and control it to our 
liking, and we may travel where the condor foars, and 
the albatrofs fails, and the bald eagle nurtures its young 
in the clefts of the crags ! - „ 

But the wind-force muft be our own and independent 
of Nature. Aero-planes, and inclined planes, and twifted 
planes, are things for the winds of the firmament to 
difport themfelves with, and hurl into fragments and ruin. 
Man may not be the plaything of the tempefts. He muft 
be the mafter of a tempeft of his own,— that he can carry 
with him and about him, and, as it were, enwrap himfelf 
withal as with a vefture and a garment, — and, panoplied 
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therewith, to meet the marfhalled winds of heaven on 
their own battle-field and vanqui(h and defy them all ! 
This, would be true Flying 1 
This, would be the Navigation of the Air 1 

The winged ftorm-kings conquer by yielding; by 
compromife; by accommodation. This, man can never 
do, for without life in them there can be no wings. It 
is the life that is in the wing that makes it a wing. I 
mean to fay it is life, and life only, that can give wing- 
fun dion. 

And mankind have been experimenting with dead 
planes. 

Is it any wonder that they have failed ? 

Of what ufe the anatomizing of and the philolophizing 
on wings when it will remain for ever an impoflibility for 
men to ufe wings ? There are no wings for man I and 
never can be ; and this is why " the figure of 8 " theory 
and all other theories bafed on the idea of the poflibility 
of employing wings as wings are a miftake. 

What could come of dead wings, but "dead failures?*' 

It is not wings that we want — but wind-blafis, wind- 
flower, wind-flotation; and wings as wings, as birds ufe 
them, man cannot get becaufe all his imitations are dead — 
dead — dead I and to be dead is to be without fundion. 
Is a marble ftatue a man becaufe made in the image of a 
man ? Neither are the things called " wings," of man's 
make — wings. 
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Mankind muft for-ever difmifs the thought of "wings," 
or they will never navigate the air. 

Flying is therefore an impossibility. 

But locomotion through the air is poffible. 

Many manufacturers in the United States are now 
turning fan-blowers to account by employing the fuction- 
power of the machine to free their fhops from the duft 
and debris incident to their work ; fhavings and fawduft 
as well as other duft rifing up from the floors and 
benches like flying creatures, and directing their ways 
ftraight for the faction canopy and pipe, up through which 
they difappear. I was told by a friend that the friction of 
the fan-blower at his works was ftrong enough " to lift a 
man's hat right off his head : " and he mentioned the fact 
that one of his men in walking under the canopy had his 
hat lifted from his head and carried up the pipe. The 
incident to me has a peculiar Significance from the con- 
nection it fuggefts between fan-blowers and infect loco- 
motion in the air. The bufy bee is a fan-blower, and the 
creatures, as is well known, ventilate their hives by the 
play of their wings : the bees afligned to this duty placing 
themfelves in the paffages and at the entrances to the 
hive, and by the play of their wings, as in flying, creating 
a perfect draught. 

The moderate wind moving at the rate of feven miles 
an hour, and the ftorm moving at thirty-fix miles an hour, 
and the hurricane moving at eighty miles an hour — are all 

E 
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rufhing into vacuum, or trying to,juft as really as the wind 
moving at the rate of 884 miles an hour. 

But for the vacuum centre in the fan-blower the man's 
hat would not have floated: and but for the vacuum 
centres fomewhere in the atmofphere, we ihould have no 
winds and no bird-flying: and but for the vacuum centres 
produced by the wings of infects of the dragon-fly type, no 
infe£t locomotion in the air. Air-locomotion relates to 
vacuums, and wind-preflures the refult of vacuums ; and 
whether thefe vacuums arife from folar heats at the equator 
or ice at the poles, or both, producing winds, wind-preflures, 
and bird-flying ; or from the magazines of heat and force 
within the bodies of the infe&s themfelves, producing 
winds, wind-preflures, and Reac"tive Paflive locomotion 
—the law is ftill the fame, — vacuum-originated-force the 
fulcrum and foundation of air -locomotion , for every living 
creature of the air, from the lady-bird that floats on a 
breath to the eagle that floats on a blaft. 

The bird-world holds a monopoly of the vacuum 
forces of the firmament; the infect-world (typified in 
the dragon-fly) rely upon the forces created by themfelves. 
It remains for man to imitate the infed, regarded as an 
animated fan-blower ; but by no fuch clumfy imitations as 
thofe with which he has attempted to imitate wings. The 
mechanical fan-blowers contrived by man are not to be 
compared with the mechanical fan-blowers contrived by 
man's -Creator. The material to be dealt with is air; 
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800 times lighter than wafer, and 6,400 times lighter than 
iron. Other things being equal, the refinance of a fluid to 
the furface that oppofes it is proportioned to the relationfhip 
between the fpecific gravities of the two, for juft as many 
times heavier as is the oppofing body or furface than the 
fluid to which it is oppofed, to this extent will it cut into 
inftead of being refitted by the fluid. I am aware that it 
may be replied to this, that when air is driven at the high 
velocity employed in fan-blowers the fluid becomes practi- 
cally so denfe as to admit of being dealt with the fame as 
water. Very true as far as it goes. But why ufe up the 
power required to bring it to this denfity ? Why not em- 
ploy lefs power, and deal with the fluid as it is naturally ? 
This is what the dragon-fly and infects typified by the 
dragon-fly do. 

The wings of infects are perfect gofiamer, ftronger and 
finer than the fineft and lighted of fabrics that man can 
weave or make. From under the horny coat of mail which 
the beetle opens, fee what a marvelloufly tranfparent tiffue 
is unfolded to the breeze. From its crumpled condition 
one wouldn't imagine it wings. And the wings of the 
birds, what miracles of ftrength and lightnefs ! But why 
the body heavy and wings light ? The body is to cleave 
the air, the wings to oppofe it. 

But man makes the wings of his fan-blower of metal — 
thin metal, it is true, but metal, neverthelefs — in fpecific 
gravity 6,400 times heavier than air ! The contrivance is 
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naturally like a rotary pump, and Works centrifugally 
within a box : the construction producing friction, wafte 
of power, and coft. 

Now turn from this picture and look at the little live 
blowers made by the Creator. As I have already faid, 
bees ventilate their hives by the action of their wings, a 
number of bees being for this work Stationed in the paf- 
fages and at the entrances to the hives : thofe at the door- 
ways holding faft by their feet, to prevent being blown 
away by the wind-blaits of their own wings. 

Now here we have before our eyes the example of 
natural fan-blowers, without boxing, not working centri- 
fugally, producing perfect blafts of wind in the open air, 
to which they can give any direction they choofe ! What 
machine of this fort has man ever constructed comparable 
to this ? The moft remarkable thing that happened in 
the courfe of my obfervations, was when I difcovered that 
wings flapped at right angles to the body of the creature 
produced an air-blait, the whole of which was directed 
backwards / This mechanical puzzle I one day had the 
opportunity of finding out for myfelf. A large moth or 
miller, about the fize of a bumble bee, finding itfelf in my 
room, and unable to get out, naturally took to where the 
light was ftrongeft — the window; but the window was 
clofed; and my attention was attracted by the frantic 
efforts made by the creature in its attempts to force a 
pafiage by butting its head violently againft the pane. 
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Hearing a great flutter of wings, and perceiving the caufe, 
I ran for a lighted candle, which I held firft at the fides, 
at about three inches diftance, when no flicker of the 
flame took place ; neither did it at any point as I fteadily 
moved the candle towards the rear of the creature, until 
I had it directly in line with its body exa&ly behind it, 
when the flame, with no premonition whatever, was puffed 
fo fuddenly out as to amaze me. I repeated this experi- 
ment feveral times over, and became then fatisfied of what 
I had before furmifed as to the a&ion of the wings of 
flying creatures — viz., that as zflrfl effect of wing-action, 
where the motion of the wings is at right angles to the 
body, a current of air is produced in the line of the long 
axis of the body; this floats it: the after effect, by a con- 
tinuance of the wing movements, being propulflon, the 
wings then getting a fulcrum upon air of practically 
increafed denfity. Later on I became convinced of the 
theory I have herein endeavoured to fet forth, viz., that 
all the infe&s typified in the dragon-fly move through the 
air by indire£if 9 in place of direB, a&ion : in other words, 
they employ their wings purely in their capacity of fan- 
blowers and not propellers, the only kind of air-locomo- 
tion poflible to man : my reafon for this opinion being, 
that a flotation and impulflon (not pro-pulfion) refulting 
purely and fimply from wind-blails, admits of the appli- 
cation of the rotary principle of mechanical power j fo 
that all we have to do is to contrive an improved fan- 
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blower, and, on the fuppofition that we are fhortly to have 
a light motor, the air may be as fafely navigated as water. 
I have myfelf contrived a Fanning-wheel that, to fay the 
leaft, gives good promife. This wheel is limply a hub 
furniftied with wings made after the pattern wings of the 
dragon-fly ; the revolution of the wheel in open air pro- 
ducing a powerful wind-blaft backwards. Now it feems 
to me that a number of fuch wheels, attached to a proper 
veflel, would in fome degree refemble what is to be found 
in the infe& world as reprefented by the dragon-fly. 

In what follows I deflre to have it underftood that by 
the term Bird-flying is meant rea&ive, direcl locomotion ; 
the kind practifed by all flying creatures except the clafs 
typically reprefented in the dragon-fly : while by the term 
J#/*#-flying is meant rea&ive, indireEi , or pajjive loco- 
motion ; the kind practifed by all flying creatures typified 
in the dragon-fly. Humming-birds being more than half 
infe&, and their mode of flight being wholly fo, are to be 
regarded as included under this head. 

I do not offer this as {peculation. I offer it as theory 
deduced from obfervation. Let him who doubts it go 
with me to Nature herfelf — come with me into the clover- 
fields — thick with round-tufted heads, the fweeteft of 
white and the juicieft of pink, and honey bees over them 
all j the air golden and ftill : not a breath ; pulfing with its 
own quietude. Can there be anything more delightful 
than to lie down here and watch the movements of the 
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bees? We may look at them as long as we like, they 
won't quit work becaufe it is " half-holiday." Bees are 
workers in the ftri&eft fenfe, and all their "combinations" 
are againft idlenefs, not againft work, not againft fociety. 
Men can't do better than ftudy them, efpecially u tradef- 
union " gentlemen. Bees don't combine to turn out poor 
work, and difcourage the production of good. 

But never mind human workers, here are better ones j 
let us look at them : watch this little fellow in yellow 
plum breeches, and fee how daintily he lets himfelf down 
from the air upon the clover-head that hardly bends 
beneath his weight. He can't run over it quick enough, 
and it don't take him the millionth part of a fecond to 
find out juft where the fweet is, and efpecially where it is 
not, and then he is up and off. Did you fee him jump ? 
You couldn't, for he didn't jump at all. The fparrow 
jumps, and the pigeon jumps, and the butterfly jumps ; * 
but the bee floats itfelf from the clover-tops as foftly as 
the mift-wreaths of the dewy morning float away from the 
hill-fide. No foap-bubble, brilliant with fwimming colours 
ftolen from the rainbow, ever floated off from the bowl 
of a pipe with more charming gentlenefs and grace. And 
in thefe foft murmurs of the bufy bee, as you watch him 
fettling, and rifing, and floating, and fettling again — in 

1 I was very much aftoniflied one day while holding a butterfly on my 
finger to diftin&ly/k/the preffure of its tiny little feet as it jumped off into 
the air. Pettigrew fays he could never deted it, but I did unmiftakably. 
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thefe delicate flotations and undulations, and in the low, 
foft, murmuring tones you hear, like elfin mufic from 
under mofly (tones — in all this, I fay, lies hidden and 
concealed the marvellous fecret of the air ; the fecret for 
which man has fo vainly fearched, fo vainly toiled, fo 
vainly prayed for during all the life of man on earth 1 

But who would have thought to find it amid the 
clover and the bees? Is it any wonder that mankind 
have not found it before ? They never thought of look- 
ing for it here I Nor would I, but for the dragon-fly. 

Men are heavy, heavier by far than birds, and if we 
knew of any flying creatures ftill heavier we mould natu- 
rally pafs by the birds. Naturally, in our attempts to 
folve the problem of lifting and floating heavy weights in 
the air, we mould make the heavieft flying creatures our 
ftudy. This would be reafonable, and " reafon? But to 
go to the infeEl to find the folution of fuch a problem is 
not reafonable, nor "reafonj" it is fomething lefs 
or — -fomething morel 

The movements of the dragon-fly difplay majefty and 
power, thofe of the bee gentlenefs and grace. Let us 
now confider a more humble member of the fame family : 
the fly that can ft and ftill in the air I Houfe-flies almoft 
do it, but this little creature does it to perfection. It is 
a fpecies of fly to be feen in- the country about farms, not 
larger than the common houfe-fly, but having longer 
wings j the colour of its body golden-green. A bevy of 
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thefe Kttle creatures when flying feem like a play of 
golden balls or little gilded peas floating in the air ; their 
wings vibrate with fuch fwiftnefs as to be perceptible only 
as a blurr about them, 300 beats in a fecond, 18,000 
beats a minute I The fan-blower is confidered to revolve 
rapidly at 3,000 a minute, a much eafier mode, too, of 
fanning the air. If we wait a moment we fhall fee one 
of them (landing (till. Ah I here he is, ftanding as dill 
as poflible. You can't fee a movement, and yet there 
muft be fome fort of imperceptible vibrations reaching 
your eye from it, for it makes you feel as you look 
fteadily at it as though in a dream. How in the world 
does the creature ftand fo ftill ? A dead fly glued to the 
wall couldn't be more fixed. Perhaps he has found an 
air-ftratum of exa&ly the fpecific gravity of his own little 
body. No, for now he fiiddenly darts to a place higher 
up, and fixes himfelf there again ; and again to another 
fpot, fixing himfelf juft where he likes. Does Mr. 
Pettigrew's " figure of 8 " theory explain this ? or the 
theories of " pawing the air," or " compreffing the air 
under the wings ? " or " attacking the air at an infinite 
variety of angles ? " Or is it to be explained by M the 
great range of motion of the wings, enabling them to 
convert large traces of air into fupporting areas?" Or 
has Mr. Pettigrew explained it where he fpeaks of the 
multiplicity of the movements of natural wings, thus 
enabling the pinions " to create and rife upon currents of 
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their own forming?" Very nearly, Mr. Pettigrew, very 
nearly, but not quite I In the children's play of " hide 
and feek," even " burning " is not always " finding." 

No bird-principle of locomotion in the air can explain 
the wonderful movements of the dragon-fly. Where the 
denfity of the fluid is fuch as to furnim. the creature with 
a fulcrum almoft or quite complete in itfelf, as in the cafe 
of water and the darting through it of fpeckled trout, 
locomotion refulting from direct addon can be underftood 
and admitted ; but where, as the preliminary to a loco- 
motion that depends upon a conjiant and continuous 
creation of force-denfity, flying creatures exhibit the dart- 
ing movements of the dragon-fly and the floating move- 
ments of the bee, and over and above all the ftanding-ftill- 
in-the-air performance of the fly, nothing fhort of the 
indirect: locomotion refulting from fuperinduced wind- 
prefliires feems to be fufficient. to account for them. All 
the flying machines ever made by man have failed, and 
thefe have all been direct action or propelling machines. 
Why not now try the oppofite (do it the other way), and 
fee what can be accomplished by confining the whole of 
the power and all the fanning action of the machine to 
the work of communicating force to the air f When this 
machine fails, (hould fuch be the cafe, we (hall have then, 
I fear, exhaufted the mechanical methods of getting 
through the air, and will be compelled to await further 
developments in electrical fcience. Nearly forty years ago 
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a gentleman remarked in my hearing that it was his belief 
that the flotation of birds in the air was due to an elec- 
trical aura> generated by the bird at will, producing a 
repulfion between the floating bird and the earth. And 
Profeflbr Page, a diftinguifhed American ele&rician and 
inventor, of Wafhington, D.C. (now deceafed), once de- 
(bribed to me the floating of a large bar of iron, weighing 
feveral hundred pounds, within the helix of his great 
battery, the profeflbr laughingly remarking that it was like 
Mahomet's coffin, fufpended between heaven and earth. 1 
But I do not believe we fhall be driven to this. My faith 
in the dragon-fly is ftrong. The locomotion of every flying 
creature is, I am perfuaded, purely mechanical; and the 
man who firft conftru&s a dragon-fly navigator of the air 
will beftow upon mankind the long-coveted c< fefame " — 
the magic key to all the treafure-caverns of the iky I and, 
I was about adding, will be blefled by all mankind. But 
when I think of earth's benefactors, and what has hap- 
pened to them all, or nearly all, I forbear. I forbear alio 
as I think of what may happen to us when this amazing 
faculty fhall become the property and pofleflion of human 
devils 1 Think of .floating devils in the air I Floating 
here and floating there ; always floating ; everywhere I 
filling mortals with defpairr Crawling devils on the 

1 Query ? May not cyclones or whirlwinds be elelfrical helices, capable of 
being rendered harmlefs by means analogous to Franklin's method of taming 
the lightnings ? 
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ground can do mifchief enough, and are hard enough to 
be trampled out, but in the air, one fhudders to think of 
it! Still, God rules, and the air can't be navigated until 
He permits it; and whenever this time fhall come we 
may be certain that all the contingencies attending it will 
be provided for by His wifdom and goodnefs. 

The fucHon-pipe that pulled the workman's hat off 
his head, led ftraight to the vortex or vacuum centre of 
the fan-blower. But the bee and the fly by the recipro- 
cating adtion of their wings do better work in the open 
air. To ufe up in their operations as much power pro- 
portionately as man's fan-blower contrivance, would be a 
greater drain upon Nature's forces than flie ever permits. 
The moving creatures of the deep, and the moving 
creatures of the air, have power given to them in pro- 
portion to their needs, and each one an apparatus ft> 
perfecHy adapted to its power, that while nothing is 
wanting there is nothing to be thrown away. Wafte 
marks the imperfect works of man : Economy the perfect 
work of God ! 




CHAPTER II. 



Bird-Flying. 




,S I have already obferved, the fpeculations 
and experiments of both ancient and 
modern times have all had reference to 
birds, and if infects have received any 
attention, it has been becaufe no difference was perceived 
between their mode of air-locomotion and the flying of 
birds. 

Cavallo, in his difcurfive way, tells us of what fable and 
ftory mention — *' die winged horfes of the fun," " Juno's 
peacocks," " Medea's dragons," " the pigeon of Archytas," 
&c, and that Roger Bacon, who lived in the thirteenth 
century, fpeaks in his writings of « artificial wings that 
may beat the air like a bird flying ; " alfo that the in- 
vention, faid to have been made by John Muller of Nurem- 
berg, commonly called Regiomontanus, and who died in 
1436, is defcribed as a flying " eagle." It is alfo evident 
that Bifhop Wilkins, who wrote on flying in the fifteenth 
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century, refers to birds in all that he fays in his " difcourfes 
on flying ; * and " the alleged invention of the Portuguefe 
friar, Bartholomew Laurence de Gufman, made in 1709, 
was a veffel (bmewhat in the £hape of a bird** 

But though all the attempts at flying recorded in 
hiftory, or which we know anything about of later 
times and recent years, have been utter failures, the bird 
continues to be the ideal flying model of mankind; and 
" kites " and u inclined planes" are fpoken of by inventors 
in all lands as confidently to-day as though the experiment 
had not been a demonftrated failure through all the ages. 

With the exception of fome few ardent balloonifts 
who ftill appear determined to be original beyond Nature, 
the world in general have agreed that travelling through 
the air in balloons can never rank with ordinary loco- 
motion on the land and water, and is therefore practically 
of no account to mankind as a mode of travel. 

The next error to be got rid of is the notion of flying; 
of courfe I mean bird-flying ; for the effence of bird-flying 
is proje&ih force and live wings, two elements or con- 
ditions utterly impoflible for man ; conditions that directly 
relate to the tremendous atmofpheric forces of Nature, to 
meet which the bird is fpecially organized, and with 
which it is able to cope ; energies and forces in the midft 
of which, floated and wafted upon dead planes only, men 
would be as helplefs and hopelefs as a loft wretch in the 
rapids that lead to Niagara's thunders of waters. 
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As bird-flying relates to natural winds or the forces of 
the atmofphere, let us for a moment, before going any 
further, confider the nature and properties of the air. 

"If we fuppofe the atmofphere, (remarks Dr- 
Lardner,) which extends from the furface of the earth 
upwards to a height more or lefs confiderable, to confift 
of a feries of layers or ftrata, placed one above the other, 
it is evident that each fucceffive ftratum, in afcending, 
will fuftain a weight lefs than thofe below it. The firft 
ftratum of atmofphere, which is in immediate contact 
with the furface of the earth, is comprefled by the entire 
weight of the atmofphere above it ; that is to fay, by the 
weight of the whole atmofphere, except the firft ftratum ; 
the next ftratum is comprefled by the weight of the whole 
atmofphere except that of the firft two ftrata ; the third 
ftratum is comprefled by the weight of the whole atmof- 
phere, except the firft three ftrata ; and fo on. Now, it 
has been already fhown that the denfity of air is always pro- 
portional to the force which comprefles it ; and it follows, 
therefore, that the denfity of the firft, or loweft ftratum, 
is greater than the denfity of the fecond j and the denfity 
of the fecond greater than the denfity of the third ; and 
fo on ; the air becoming gradually lefs denfe as it afcends 
to a greater height." ***»*« The weight of 
mercury is 1 3$ times greater than that of water, and the 
weight of water is about 800 times that of air, at the mean 
denfity of the latter; confequently, the weight of mer- 
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cury is, bulk for bulk, 10,800 times greater than the weight 
of air : therefore a column of air of uniform denfity equal 
in weight to the barometric column, would be 10,800 times 
higher. Now taking the average height of the barometric 
column at 2} feet, a column of air of equal weight, and 
having a uniform denfity equal to that of air at the furface of 
the earth, would give a height of 27,000 feet; and, fince 
the barometric column is (ubjed to irregular variations, 
which range within a twelfth of its entire height, the corre£ 
ponding column of air would be fubje& to like variations, 
ranging within a like proportion of its entire height, which 
according to this calculation would amount to 2,250 feet. 
If, therefore, the atmofphere were, like the ocean, of uni- 
form denfity, the height of the waves, which would be inci- 
dental to its furface agitated by the disturbances to which it 
is expofed would be nearly half a mile. — But as the atmof- 
phere is not of uniform denfity, but diminiihes in denfity in a 
rapid proportion, as the height increases, its altitude is much 
greater than 27,000 feet; and the change incidental to its 
fuperficial level indicated by the variations of the barometer 
muft therefore be proportionately greater. The waves of the 
fea, therefore, even in tbemofi violent fiorms, are abfolutely 
infignificant compared with the waves which prevail in 
the upper furface of the ocean of atmofphere under which 
we live 11 " See " Lardner's Philofophy," book v., chap. 3. 
The italics and exclamation points are my own. 

It is very ealy to perceive from the above how vaftly 
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different are the conditions of bird-flying in our air-ocean 
from that of fHh flying or (wimming in the ocean of the 
waters ; currents in the fea are not comparable in force 
to currents in the air. Imagine human beings organized 
to breathe water like fifhes living on the mountain flopes 
and in the valleys upon which the water-fphere refts, as 
upon us refts the vapour-fphere that inverts our globe. 
All the living moving creatures we fee about us at the 
bottom of our air -ocean, reproduced under the waters, and 
living upon the land there juft as we live here ; for the 
land upon which the ocean refts is juft as diverfifled and 
real as the land upon which air refts ; once, indeed, above 
the waters and in the air, as we now are; and deftined 
again to be, when our hill-flopes, plains, and mountains 
become again fubmerged and form the bottom of the fea. 
And the fame Almighty Power that has fafhioned men 
and women and living creatures on the land above water to 
breathe the mixture of fluid nitrogen and fluid oxygen we 
call air, could have equally fafhioned men and women and 
living creatures for breathing the mixture of fluid hydrogen 
and fluid oxygen we call water. 

And now if we imagine fuch a living world as this 
exifting underneath the fuperincumbent water-lphere ; a 
living, a&ive, bufy world ; tribes, communities, and peoples : 
villages, towns, and cities : and if then to this pi&ure we 
add to the water-fphere the diftinguifhing chara&eriftic 
that marks our own — its ficklenefs, its variability, its 

c 
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cyclones of terrific force — water-winds of all degrees : 
water-winds at feven miles an hour; water-ftorms at 
thirty-fix miles an hour : water-hurricanes at eighty miles an 
hour ; — what a precarious world for the water people and 
creatures to live in I Howling water forces raging through 
the deep of waters as the wild forces of the air hold high 
carnival beneath our Ikies 1 Under a condition of things like 
this, no living creature poffefled of any specific gravity known 
to man could exift. A fmall fifh would require to be the 
weight of an elephant : it could float only by mechanical 
flotation ; and the foundations of the mightieft iflands and 
continents of our globe would be in perpetual danger of 
being undermined and mattered to fragments. Imagine what 
would have to be the fpecific gravity of the water-breathing 
creatures there, the men and the women. To be able to 
move about and cleave the waters with the fame facility 
that our bodies move and cut through the air, would require 
a fpecific gravity eight hundred times heavier than water, 
as our bodies in our atmofphere are eight hundred times 
heavier than air. Under the preffure of our atmofphere 
it is a very light individual that weighs only i oo lbs : but 
multiplied by eight hundred it becomes 80,000, or forty 
tons ! and a lady of 200 lbs. weight in London above the 
water, would be a lady of eighty tons weight in the fub- 
aqueous London at the bottom of the sea ! 

Let not this be confidered a mere piece of extravagant 
imagination. The atmofpheric ocean in which flying crea- 
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tures float, and through which not only flying but all other 
creatures move, demands, becaufe of its forceful character, 
fpecific gravities in the creatures of a character analogous 
to what I have supposed would be the required weight and 
fpecific gravity of water-breathing creatures inhabiting a 
water-fphere penetrated with the tremendous forces that 
are ftored up and difcharged continually through all the 
fpaces underneath our ikies. 

The difficulties of air-locomotion do not inhere in the 
non-force character of the air in its eight hundred times 
lefs denfity than water, and the fpecific gravity of the 
bodies of the creatures that live in it ; but in the force- 
atmofphere that furrounds them. 

It is not, therefore, practically fpeaking, the air that is 
eight hundred times lighter than man's weight and birds' 
weight (I admit fomething lefs for birds) that we have to 
deal with in the problem of bird -flying, but the Force- 
Attnofphere enclofed, fo to {peak, within the stmofphere 
we breathe. 

This force-atmofphere is the bird-atmofphere, for 
which the creature is made and adapted, with reference 
to which jbis marvellous wings are made tight ^ and his 
body made heavy ; a body to Jink it, and wings to raife 
it; two oppofing agents giving rise to two oppofing 
forces : the one a counteracting agent to the other, and 
yet confpiring to a common end; a mechanifm and a 
combination of forces to meet and battle with, and over- 
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come, and make fubfervient the forces of the air, only to 
be conceived of in the previfion of an Infinite Mind, and 
only poflible to the fupervifing and all-governing intelli- 
gence of a Great Firft Caufe. Surely if an undevout 
aftronomer is mad, he is ftill madder, who, with God's 
marvellous creations all around him can fail to fee, or 
feeing, can deny the Exiftence and the Perfonality of God I 

In this force-atmoiphere velocity is equivalent to 
denfity, and (lands for it. It is the force of the air- 
current, whether caufed by the wings of the flying crea- 
ture, or exifting naturally in the force-atmoiphere, that 
gives the reflflance of flotation and the reflflance of 
locomotion. 

On land the reflflance, which is fupport, is at the 
fame time, the fulcrum of locomotion ; both functions in 
folids being a co-exifting unit. 

But in fluids, where the fupport or flotation refults 
from difptacement, the reflflance which constitutes flota- 
tion precedes, in fequential order, the reflflance which 
conflitutes the fulcrum of locomotion. The fulcrums 
are, therefore, two : a fulcrum of fupport or flotation, and 
a fulcrum of propulflon or locomotion. 

But for the forces of the atmofphere, hydrogen {hips 
might float and be propelled in it equally as well as (hips 
are on the ocean. A balloon made in the fhape of a fifh 
fliould float perfecHy in ftill air, and admit of propulflon 
in fuch an atmofphere as {hips do in water. Whales are 
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the balloons of the feas ; lighter than the waters of the 
ocean, on the furface of which they float, to navigate, it 
were as impoflible to them as are the ftretches of. the air 
to veffels floated by hydrogen were the deep charged with 
water-forces of analogous character . to thofe that fill our 
atmofphere. . ... 

The problem of air-locomotion is, therefore, one of 
Force ; and bird-flying can only become poffible to man 
when men are changed to birds. 

If we regard the wings of birds in their primary 
capacity of fan-blowers for creating air-currents to fly in, 
then the longer the wing the ftronger the .current of air, 
and the greater the volume of it when produced by the 
wings. For example, let us fuppofe the wings when 
defcribing a complete circle to fet an air-current in motion 
of a diameter equal to the ftretch of the wings from tip to 
tip. Wings then meafuring two feet from tip to tip 
fhould create an air-column four times as great as wings 
meafuring but one foot from tip to tip; and- wings 
meafuring three feet from tip to tip fhould create an air- 
current or column nine times as great as wings meafuring 
but one foot from tip to tip; and wings meafuring four 
feet from tip to tip fhould create an air-current or column 
fixteen times as great as wings meafuring but one foot 
from tip to tip ; and fo on by fquares. . The long axis of 
the bird being practically the axis of the air-column 
created by the' wings. 
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So that when large and heavy birds are feen, as 
Captain Hutton defcribes the albatrofs, whofe wings 
meafure fourteen feet from tip to tip, " failing and wheel- 
ing about in all directions for more than an hour without 
the flighteft movement of the wings," we are to conclude 
that the ftrength or force-denfity exifting in the winds 
that float the bird is equal to what the wings of the bird 
indicate to be its ability to create did neceffity require it. 

In illuftration of the power of wings in rapid vibration 
to produce flotation, let us for a moment confider the law 
of atmofpheric refiftance to moving bodies. I quote again 
from Lardner: — 

" Refiftance of the air to the motion of falling bodies.-— 
It has been fhown that a body obedient to the action of 
gravity would defcend in a vertical line with a uniformly 
accelerated motion. Its velocity would increafe in pro- 
portion to the time of its fall, fo that in ten feconds it 
would acquire ten times the velocity which it acquired in 
one fecond ; but thefe conclufions have been obtained on 
the fuppofition that no mechanical agent acts upon the 
body, fave gravity itfelf. If, however, the body fall through 
the atmofphere, which in pracHce it muft always do, it 
encounters a refiftance which augments with the fquareof 
the velocity. Now, as the accelerating force of gravity 
does not increafe, while the refiftance continually increafes, 
this refiftance, if the motion be continued, muft at length 
become equal to the gravitation of the falling body ; and, 
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when it does, the velocity of the falling body will ceafe to 
increafe. It follows, therefore, that when a body falls 
through the atmofphere, its rate of acceleration is con- 
tinually diminifhed; and there is a limit beyond which 
the velocity of its fall cannot increafe; this limit being 
determined by that velocity at which the refifHng force of 
the air will become equivalent to the gravity of the body. 

" As the refifting force of the air, other things being 
the fame, increafes with the magnitude of the furface pre- 
ferred in the direction of the motion, it is evidently poffible 
fo to adapt the fhape of the falling body, that any required 
limit may be imprefled upon the velocity of its defcent. It is 
upon this principle that parachutes have been conftructed. 

" When a body attached to a parachute is difengaged 
from a balloon, its defcent is at first accelerated, but very 
loon becomes uniform, and as it approaches the earth, the 
air becoming more and more denfe, the refiftance on that 
account increafes, and the fall becomes ftill more retarded." 
— Lardner's Natural Philofopby, book iii. chap. 9. 

It is manifeft, without argument, that an afcenfional 
current of air eftablifhed underneath the parachute, with 
a force equivalent to the fall of the body, would have the 
fame retarding effect as the defcent of the parachute 
through the air: alfo that an increafe of the afcenfional 
force beyond this point would fupport the parachute in 
oppofition to the force of gravitation, and eftablifh a 
fulcrum of locomotion. 



I 
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The wings of a bird are its parachutes ; and the move- 
ments of its wings the fall of the parachute, but lifted as 
faft as they fall; and as the rejiftance occasioned by the 
fall (wing motions) augments with the fquare of the velo- 
city ', the wings have this in their favour. 

And although the heavieft bird that flies is, for its 
protection and fafety, gifted like the infect with the power 
of rifing in (till or forcelefs air from the fiirface of the 
ground, or from the face of the waters, its home, never- 
thelefs, is in the air, where its neft is among mountain 
peaks, or inacceflible hill-fides, or on the tops of trees, in 
the fpires of churches^ or under the eaves of houfes, from 
whence the creatures launch themfelves, and on their para- 
chute wings fail and (kirn through the air by a projectile- 
force flotation due to their weight employed as force. 

Pettigrew fpeaking to this, fays : " The flying animal 
receives fupport from the air by increasing the fize of its 
travelling furfaces. * * * When an infect, a bat, or a 
bird is launched in {pace, its weight (from the tendency of 
all bodies to fall vertically downwards) pre'fTes upon the 
inclined planes or kites formed by the wings, in fuch a 
manner as to become converted directly into a propelling, 
and indirectly into a buoying, or mpporting power.'* (See 
Pettigrew's " Animal Locomotion.") If, inftead of infecl, 
Pettigrew had Grid butterfly, he would have been more 
correct. 

Any one who watches birds, efpecially large ones, will 
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discover that their flying confifts mainly of failing. The 
weight of the bird's body that impels it down the inclined 
plane of the iky fends it up again by the momentum thus 
acquired, aided generally by a few vigorous ftrok.es of its 
wings ; and the rufh of the wingi-furface of the bird over 
the air-fpaces it traverfes, amounts practically to the fame 
thing as a wind or air-current rufhing under the bird. 
Swallows are fpkndid examples of projectile-force flying ; 
the momentum acquired in their flight' enabling them 
oftentimes to rife perpendicularly for feveral feet; the 
fhape of the bird, and its wings, being for this mode of 
flight marvelloufly adapted. Its power too, to increafe 
or leflen the tendency of its body to fall, by the opening 
and doling of its wings and tail is" wonderful ; its 
movements in doing- this are like flaihes of lightning. 
What the fwallow is able to perform" ■ in ftiH air, by the 
celerity of its movements on fmall wings, the albatrofs, 
the condor, and the eagle accomplifh amid powerful 
wind-forces with their greater weight- land fpread of wings 
by flow and eafily fuftained movements and at almoft no 
expenditure of their motive-power. 

No better ilhiftration than the following can be given 
of the life 1 -made 'by birds of: the .force-denfity of the 
atmofphere, and of its neceflity to them under certain 
conditions. ' :.••■»•.••.:• : ' : 

•«-"When a flock of geefe, feeding : on* the commons (a 
cuftomary thing in New England, U.S.A.) feel an incli- 

H 
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nation to fly, they prefer to wait for the riling of a good 
ftiff breeze ; the weight of the creatures being uncomfort- 
ably great in comparifon to their motive-power. When 
the breeze is at its beft, the geefe fet up a tremendous 
quacking, ftretch out their great wings to the utmoft, 
elevate their heads, and bring their wing-planes well up 
towards the perpendicular ; they then rufh againft the 
wind as hard as they can, at the fame inftant beating the 
air violently with their wings. The effed is quite 
magical : 

The whole flock in a fecond are off their legs, afloat, 
and away on the air. 

But, as a rule, birds are fufficiently light, and have 
fpring enough in their legs, to leap into the air and find 
immediate flotation. A crow, as it hops along the 
ground, feems to almoft float as it hops ; and the delicate 
and gentle manner in which it lowers itfelf upon a flender 
bough at the top of a tall tree when fettling itfelf for the 
night is delicious to behold. The amount of motive- 
power ftored up in the thTues of the creature's great wings 
muft be immenfe. 

One is ftrongly imprefled with the infinitude of 
Nature's refources when confidering the great variety of 
method and movement with which the creatures of the 
air are gifted. One fet of creatures, with weight as an 
element of their organization, are conftru&ed with wings 
of variable lengths and proportionate breadths with re- 
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ference to their habits and modes of exiftence, and with 
inftincis that lead them to feled for their habitations 
fituations that, in their firft efforts to fly, precipitate them 
into ipace, thus calling into immediate requisition the 
weight-function of their organifms, the refult being pro- 
jeStile-force locomotion. Again, we have the creature 
entirely fupported on the winds. Then we find a com- 
bination of wind-fupport and projectile-force flotation. 
Under another modification, the bird, by a fort of rudder- 
principle, fails with and upon the wind, being carried 
along and floated by its force. . By another mode, the 
bird, floated in the force-atmofphere, as a veffel is floated 
on water, propels itfelf in fubftantially the fame manner as 
fifties propel themfelves; or the bird combines projectile- 
force flotation with wing-propulfion ; or the bird fubmits 
itfelf meekly to the wind-forces of the air, and fetting up 
a pajjive refiflance (as individuals and governments fome- 
times do),, conquers the forces of Nature, and compels the 
winds to move it forward upon a pathway felected by 
itfelf and upon which it defires to travel ! a miracle of 
locomotion in the air poffible only to a bird. To this 
we may add the flying of bats and butterflies, or animated 
parachutes, and, to crown all, the Dragon-fly > or Reaclive- 
Pajpve Locomotion I 

Under fuch circumstances, is it to be wondered at 
that the fecret of aerial locomotion has for fo long a time 
eluded the grafp of man ? 



60 BIRD-FLTING. 

There was a time when inventors, or fome df them 
at leaft, thought it neceflaryto exa&ly imitate Nature 
in order to follow her, and with this view condemned 
wheels and argued for legs and feet inftead* not per- 
ceiving that the fpokes of the wheel are the legs, and 
the periphery the feet.: the difference between the 
methods being that in one the fulcrum of fupport and 
locomotion is intermittent and in the other continuous. 

In the fame way, mankind have imitated Nature and 
conftru&ed wings — wings " to beat the air as a bird 
when flying." And, where they have attempted fome- 
thing different, it has been a device poffefling no wing- 
funcliion whatever, a " helke " or ferew ; the effect of 
which, I admit, is bird-flying, but of the proje&ile 
locomotion kind, far better, certainly, and more fenfible, 
than " aero-planes " or any flat planes, and nearer to 
dragon-fly locomotion, for it introduces fmall furfaces 
and high velocities in place of extended furfaces with 
relatively flow movements. In this view it is an approach 
in the right direction, and the refults obtained by Nadar 
and Landelle at one time feemed quite encouraging. In 
my opinion they would actually have fucceeded had they 
been fortunate in the poffeffion of a true theory, for they 
would then have made a fanning-wheel inftead of a 
helke. 

With regard to the helice or fcrew, I fhall have 
fomething to fay in the Appendix. In this place I content 
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myfelf with merely remarking that in my view the fcrew 
is a mijiake^ whether in. water jot air. . 

I come now to what, for. want of fome better way of 
expreffing it, I have ventured to call pajjive. locomotion. 
And to this I afk .the reader's fpecial attention. It is the 
paflive locomotion of birds in the air, the moft interefting 
fight, and, in « the abfence. of a clear perception of what 
flying actually confifts in, the moft extraordinary poflible 
to conceive of, fo very extraordinary that even Profeflbr 
Marey only admits it as a facl becaufe of the teftimony of 
the many who have witneffed it My motive for dicing 
the reader's fpecial attention to. this is becaufe of the ufe 
I intend to make of it in illuftration of the pofition I 
have aflumed with refped to the rea&ive indirect or 
pafEve locomotion of the dragon-fly and creatures of its 
clafs. 

The Atlantic voyager who cares more to watch the 
birds than his fegar as he walks the deck of his fteamer, 
will obfefve, as he approaches the Britifh coaft, immenfe 
numbers of fea-gulls, of apparently all ages and fizes, 
following in the wake of the mip : fome wheeling upwards, 
fome diving downwards; at one moment miles ahead; and 
at another moment, miles behind: a. bevy of them always 
hovering near the ftern of the veflfel, on the look-out for 
any ftray bits from the fhip's larder or ftores that may be 
thrown overboard. At fuch times nothing can exceed the 
dexterity of the creatures : the fuddennefs with which they 
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precipitate tfyemfelves upon the waters ; the celerity with 
which they evade the billows; the accuracy with which 
they aim at the coveted morfel floating upon the dancing 
wave; and the graceful eafe with which in circling flight 
they mount again into the air. And this, — not for an hour 
— not for hours — but all day long — a fight calculated to 
intereft any lover of Nature, but of efpecial intereft to one 
who at five years of age began his experiments in aerial loco- 
motion, by attempts to walk upon the air. I felt quite fure 
I could do it: nor was my faith weakened in the flighted 
degree by the conftant failure that attended my efforts : nor 
has it ever weakened fince : — what ought to be done can be 
done. And now, as I look back over awafte of more than 
threefcore years — that childifh effort, in the light of my 
dragon-fly experience, and in the light of the great present — 
the fteady advancement of the human mind — the marvels 
of fcience — the onward march of men towards mighty goals 
— the Alpine peaks of man's afcent towards God already 
climbed : — in the light, I fay, and in view of all this — -as 
I look -back upon that infantile faith and effort, I cannot 
help regarding it in the light of a prophecy and an infpi- 
ration ! The fcene is all before me now, I can fee it to- 
day, as it took place fixty-two years ago. The deferted 
fchool, fcholars all gone home — (my father's fchool) — a 
little child alone : alone with his own thoughts : and 
" the thoughts of a child, are long, long thoughts." — Yes, I 
felt fure I could do it : and mounting one of the long 
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benches, and walking quickly, I ftepped from the end 
rapidly off into the air 1 — Nothing daunted or dhcouraged 
by the failure or the fall, I repeated the experiment with, 
" I will do it ! " Again and again going over the fame 
ground only to fail, and to fall as before, but with each 
fucceeding failure only the more determined that I would 
do it ; and only abandoning the efforts when the exhaufted 
mufcles and quivering nerves themfelves gave out. But Will 
and Faith are a mighty team : they fcale mountains ; carve 
out deftinies; fubdue deferts; eftablim highways of civiliza- 
tion and commerce through wilderneffes before untrodden 
by the foot of man ; and, armed with the torch of fcience, 
fcatter from the face of Nature the gathered darknefs of 
ages and generations. 1 "Impoflible M has no place in the 
vocabulary of Will and Faith. The prefent and the future, 
alike of the world that now is and of the world " that is to 
come," belong to Will and Faith. The Paft — and Death — 
and Corruption — and Oblivion, belong to the faint-hearted 
and the faithlefs. 

The locomotion of a bird in the air, which does 
nothing but hold* itfelf with engineering fkill amid the 
forces of the winds, and in performing this feat travels 
pari paflu with a veffel (learning at the rate of fifteen knots 
an hour, is fomething worth feeing. I have feen it more 
than once. 

The bird travels in face of the wind: the winds blowing 

1 Stanley in Africa. 
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ftrong. The bird drawing in its wings and holding 
them partially clofed eftablifhes itfelf in the air in a 
pofition where it leans (lightly forVard of a true perpen- 
dicular line: the wings and body together -make a prac- 
tically flat furface or inclined plane fo set in the mid ft of 
the wind- forces as to fplit them, fo tofpeak, exactly on the 
line of cleavage, where the forces in front of the bird not 
only fupport it againft its tendency to fall* but- at the fame 
time uphold it as againft the prefliire of the wind- forces at 
its back; the wind-preflure againft the back of the bird con- 
ftituting an impelling force to produce locomotion — and 
the wind-preffure againft the front of the bird maintaining 
it in pofition to be driven forward — the path which it 
travels under thefe conditions being perfeElly horizontal. 

Like the wing-movements of the fwallow, the wings 
of the gull may be feen to have a fort of nervous twitching, 
as the creature, ever watchful of the ftrength of the air- 
currents, increafes or diminiflies its' wing-furface to increafe 
or diminifh the wind-force in relation to its falling weight. 
This feat of the gull, is, I think, the fort of thing for 
imitation, that men ambitious of " flying " fhould firft 
undertake to do. It will be a fiatic performance fure to 
immortalize the man who does it. 



CHAPTER III. 



Insect or Reactive-Passive Locomotion. 




N his work on " Animal Locomotion," 
alluding to the fpeed attained by infeds, 
Pettigrew obferves as follows: — 4< Everyone 
when riding on a warm fummer day muft 
have been ftruck with the cloud of flies which buzz about 
his horie's ears, even when the animal is urged to its 
fafteft paces : and it is no uncommon thing to fee a 
bee or a wafp endeavouring to get in at the window of a 
railway-car in full motion. * * * If a fmall infect like a 
fly can outftrip a race-horle, an infeB as large as a horfe 
would travel very much f after than a cannon-ball" 

He alfo remarks that Leuwenhoeck " relates a moil 
exciting chafe which he once beheld in a menagerie 
between a iwallow and a dragon-fly (Mordelld). The 
infeft flew with incredible fpeed, and wheeled with fuch 
addrefs that the fwallow, notwithstanding its utmoft 
efforts, completely failed to overtake and capture it." 

x 
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In the above extra&s Pettigrew has borne unconfcious 
teftimony to the importance of the infedt world in their 
relation to aerial navigation, and in a manner prophefied 
of its accomplishment through their agency. 

To the Superficial gaze of man, Nature frequently 
feems incontinent; but harmony reigns through all the 
works of God. Seeing that the portion of the atmofphere 
neareft the earth has the greateft denfity, being the loweft 
of the air ftrata, we fhould naturally fuppofe it bed fitted 
for the heavieft of the flying creatures. Inftead of this, 
we find the heavieft birds neareft the clouds, and infeds 
and the lighted of flying creatures neareft the ground. 
But the reader who has followed me thus far will be under 
no lofs to account for this. Force, though viiiting die 
furface of the ground, and holding conftant revels in the 
ftratum neareft the earth, dwells in the ikies, defpite the 
fabled .£olus, with caves on earth. And the birds, as we 
have feen, find inftindively the forces where they are. 

But the inied world of dragon-fly type are quite inde- 
pendent of the birds and bird methods of navigating the 
air : they are the pofleflbrs of an independent Sphere of 
their own. The winds of the firmament they neither court 
nor fliun. Their locomotion goes on as well within the 
ftifling atmofphere of a chamber of " dead air " as in the 
open, where the breezes ftir. the flowers. No mofquita 
ever had one bite the lefs becaufe of the deadnefs of the 
air he was getting his repaft in : no bee ever miffed the 
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fip of a flower becaufe the winds were not blowing : and 
no wafp ever gathered lefs clay 1 for his neft, or flopped a 
minute's work for want of winds to fly on. Wind or no 
wind in the atmofphere, the wings of the little bufy bee, 
and wafp, and fly make neither one beat lefs nor more; 
for the locomotion of all is due to the impulfion of the 
air-preflures created by the fan-blowing a&ion of their 
wings. 

Let us now confider the philofophy of the fly that 
flood ftill in the air. The little fea-gull that I have 
defcribed as travelling with our (learner by a fort of paf- 
five locomotion — it fhould be obferved — invariably kept 
its pofition jufl above the fhip, not moving one inch for- 
ward or backward. With refpect to the fhip, it flood as 
perfectly ftill in the air as the little golden-green fly flood 
in the barn-yard. 

Now then, here we have two fa&s. Let this be noted. 
In die cafe of the bird, the ftanding-ftill performance is 
clearly traceable to the force of the atmofpheric winds in 
the firmament, winds having their origin outfide of, and 
independent of, the bird. In the cafe of the fly (when I 
faw it), there were no winds in the atmofphere. 

Now if we aflume atmofpheric conditions fubftantially 
alike in both cafes, and admit — as admit we muft — that the 
wind-preflures fupporting the fly in fpace are due to the 
play of its wings — the conclufion is irrefiflible that the fly, 
when (landing ftill, is as really fuftained by a balance of 
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forces as the bird : — and its locomotion or darting move- 
ments are equally the refult of wind-preflures that caufe a 
pa/five locomotion fubftantially the fame with that of the 
bird. 

But although the principle according to which the bird 
performs its feat in the air is the fame with that of the fly, 
the modes vary. The art of the bird confifts in accom- 
modating itfelf to wind-preflures over which it has other- 
wife no control ; but the infed is mafter both of itfelf and 
the wind-forces it creates. The upright pofltion of the bird 
and the folding of its wings do not neceflarily exift in 
the performance of the infect — though I may remark in 
palling that the houfe-fly, when (landing nearly {till in the 
air, holds its body in a manner approaching that of the gull, 
but not fo upright. 

The flapping of a bird's wings, at right angles to its 
body, produces, as I have (aid, an air-current in volume 
and ftrength proportioned to the ftretch of the creature's 
wings and the rapidity of their movements : this air-current 
flowing from front to rear becaufe the flexible portions of 
the wings or fans look to the rear. 

That a bird has the power to a confiderable extent to 
change the poiition of the fans fo as to make them fan the 
air fbmewhat differently, cannot be doubted. We fee this 
when a pigeon, coming down in a hurry upon the ground, 
and wifhing to break the fall, throws its head well up to 
the perpendicular, gets his body as plumb as poflible, and 
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with his wings flretched forwards and upwards and flap- 
ping them vigorously, produces a powerful down-blaft of 
air, with the effect of creating a fort of air-cu£hion to 
alight on. Anyone who will take the trouble to look at a 
pigeon may fee this; the out-flying in all directions of die 
debris and duft upon the face of the ground bearing ample 
teftimony to the character of the wind-blaft. 

But the dragon-fly and all other infects of its clafs are 
organized with fpecial reference to the fort of locomotion 
I have defcribed as belonging peculiarly to them, viz. : — 
pajftve locomotion. To this end, they muft be able to not 
only fan the air in any and all dire&ions, but practically, at 
the fame inflant of time. Upon no other theory can I 
account for the ftanding-ftill-in-the-air performance of the 
fly in an atmofphere unruffled by the flighted breeze — 
for the floating movements of the bee, or the backward 
and forward floating of the dragon-fly. 

If then we aflume for thefe infects the pofleflion of 
mch a power, our reafoning in attempting to explain the 
mode by which the fly ftands (till in the air will be this : 
When, for example, the dragon-fly fans the air only 
backward, it moves forward; when it fans the air only 
forward, it moves backward ; let both operations be per- 
formed fimultaneoufly (and it has two pairs of wings), 
and it will (land perfectly (till, providing it fo manages the 
preflures as to produce forces that at the fame time anta- 
gonize all tendency to upward and downward movement. 
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Now, whether the fly in queftion is fortunate, like the 
dragon-fly, in the pofieflion of two pairs of wings, I can't 
fay. If it performs the feat with only one pair, it is fo 
much the fmarter, and we muft affume for it the wonderful 
power of being able, with its one pair of wings, turning 
in every dire&ion (like the flaming {word of the Cherubim 
in Eden), to produce practically a hollow fphere or vacuum 
centre in the air, the fpherical wall of which. is compofed 
of the wind-preflures produced by the fanning action of 
the wings in their univerfal play, this vacuum centre 
having practically the effect of the eleEirk aura fome have 
imagined, and floating the creature as effectually as though 
enclofed within a fphere of hydrogen or other gas capable 
of creating a fpecific gravity of like denfity with the fur- 
rounding atmofphere. 

Upon this view of the cafe, it is eafy to fee that the 
dart-like locomotion of the barn-yard fly, like that of the 
dragon-fly, refults from an unbalancing of forces; the forces 
weakened at any point in the fpherical wall producing a 
prcflure at the oppofite point of correfponding force. 

If it be obje&ed to this theory of aerial locomotion 
for man on the ground that it is contrary to Nature- — 
feeing that bird-flying is the method of Nature for all 
creatures having fubftantial weight, and that the pailive 
locomotion I have defcribed has been confined by Nature 
to creatures pofleued of practically no weight — I would 
call the attention of the obje&or to the fad that Nature, 
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in organizing living creatures for our planet, has provided, 
not for locomotion alone, but for all the needs of the 
creature, its mode of locomotion has therefore reference to 
conditions that do not fall within the fcope of our in- 
quiries. The objection confequendy cannot properly be 
urged. 

But my purpofe is to neither anticipate objections nor 
anfwer them. Neither am I careful as to remits. The 
object of this book is to introduce to the notice of my 
fellow-men a theory that may poffibly lead to the remit 
the world has wifhed and waited for fo long. At one 
time, and not very long ago either, I had hoped to do 
fomething more than write-out theories. I had even gone 
£o far as to conftruct the farming-wheel I have fpoken 
of. But the field is too great for any one man. Aerial 
navigation demands earned work from many heads and 
many hands, and the bed inventive talent of mankind 
will all be needed for its accomplifhment. 

Should the theory I have attempted to unfold in thefe 
pages aid in any manner towards the accomplifhment of 
the great purpofe, I (hall feel amply repaid, and without 
other reward reft contented in the fatisfaction of a 

Duty Performed. 




NOTE. 

HAD not yet recovered from long-continued illiiefe at the time the 
following letter was written, and could therefore give no perfonal 
attention to the experiments alluded to. The letter relates to the 
fanning-wheel I have fpoken of. The writer, Mr. A. P. Brown, of 
New York City, U.S. A., an ingenious mechanic, was employed by me to con- 
ftruft and experiment with the wheel : and among other things, I had direfted 
him to obferve the lifting efFeft of the wind-blaft upon a canopy or fail : this is 
what he alludes to in one part of his letter. I quote the letter, as it may pof- 
fibly intereft some of thofe whofe attention, like my own, has been direfted to 
this subjeft : — 

" New York, January 20th, 1882. 

"Friend H , 

* * * « « Tjj e wheel is of 3 fans — each 9^ inches by nearly 3 inches in 
the wideft part It is pulled by a cord wound on a crank-wheel, and gets 80 
turns at once winding up. It got 90 with the smalleft cord here enclofed " 
(about like fhoemaker's thread), a but the cord broke. To get 80 turns of 
the c fly, ' 22 turns of the crank-wheel are required. Time confumed is 10 
feconds. So the velocity of the fly is 480^ minute? (This don't amount to 
much in compariibn with the 1 8,000 of the real " fly ! *') cc At and during 9 to 
10 of the firft turns the air draws towards the wheel from front and rear alfo. 
This means that the wheel rarefies the air in its immediate neighbourhood, pair- 
ing it off radially to itfelf." (The little miller did far better than this.) "By 
the end of this time Sufficient velocity is attained to Jet the fails ajkcw, and a 
backward current gets it/elf efiablijhed, and continues with reafonable and in- 
creafing uniformity to the clofe of the experiment." (This fettles the queftion of 
Rotary wings, and proves my theory oi automatic adjuftment of the wing-fans by 
air-preflure; and equally proves the applicability of the wheel, when conftrufted 
with properly organized prejfure-blades, to water as a propeller in lieu of the 
waftefal and imperfeft "fcrew" now in use.) 

" The wheel only makes 1 to 2 revolutions at the utmoft, after the cord is 
all wound off. There is a tendency in the air-current to fhift it from fide to fide 
a little ; perhaps the operator's arm or fhoulder or head may caufe it. There is 
alfo a noticeable fide inclination to the current next to the wheel from left to 
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right, and vice verfa y according to the direction in which the wheel is revolved 
(eafily accounted for). The canopy, a dead flat, gave indifferent results at any 

angle and in all pofitions. A hood or bonnet 32" long x s s. ->. 

24" wide gave better refults and a maximum of effeft when — J — Hi — Ji 
§ of the 32" was forward of the plane of revolution, and § to the rear. I alfo 
meafured the angle carefixlly, having Fred" (the afliftant) cc get an independent 
verification thereof, and found it to be inclined above the horizon 3 4 (angle of 
fcreen to the (haft 34 ), and the back end of fcreen 4" below centre of (haft. 
At the 10th turn of the crank the fcreen will rife 4" to 5" (at back end), and 
remain there fteadily during the run. 

cc All the lifting power we have yet been able to attain is 2)- to 3 oz. : current 
acting on this large curved fcreen. As to the power, I fend famples of the cords ; 
the (mailed of the three held well until fomewhat worn. 

«A. P. Brown." 

P.S. — My friend Willis Gaylord, Efq. (of Brooklyn, U.S.A.) has charged 
himfelf with the duty of " materiaEzing " fome of the ideas, fa forth in the pages 
of this book — patents being one of the •* conditions.' 9 

So far as Water navigation is concerned, I am reconciled to this ; but not 
as to the Air. If the theory of u Paflive locomotion " herein fet forth be the 
bafis needed by inventors, in order that mankind may realize their long-cherifhed 
dreams, that bafis fhould be free to all : more efpecially in view of the unufual 
incidents attending its promulgation to the world. Under thefe circumftances 
I defire to have it underftood by all inventors, that, fo f ar as regards the new 
principle of aerial navigation fet forth in thefe pages — and the " fanning- wheel" 
defcribed herein as a " reduction to pradtice" of the new principle — they are to 
be regarded as the common property \ and as being hereby dedicated to tbe/ervice of 
all mankind. 

T. H. 



APPENDIX. 



Water and Water Navigation. 




HAVE not eroded the ocean as many times 
as Captain Lott, but I have been over it 
often enough to appreciate its majefty and 
its beauty, its grandeur and the terror of 
its perils; and by a long and often repeated experience 
of it in all its moods, to realize by fympathy the feelings 
of thofe who perifh amid the feething of its raging billows. 
And I remember the ill-fated u Prefident,'* the day 
that fhe failed from New York, on the nth March, 
1 841. We failed out together. I in the "Charlemagne,*' 
bound for New Orleans. And a pang of difappointment 
palled through my heart, and I complained in my foul at 
the ways of Providence as I looked upon the beautiful 
fteamcr gaily decked in (beaming colours, and I longed 
by one leap to be on her and away to the grand old world 
fhe was bound to. Yes, I murmured. 
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We failed out together, and the night foon came on, 
and a ftorm, then a hurricane, fo frightful that to me it 
Teemed a carnival of all the wind-demons of the fides. 
When the morning broke we were toffing about on the 
billows, and our captain with his. glafs fighted the fteamer 
in the diftance labouring in the feas. "She is making 
no fteam," remarked Captain Packard, gravely ; and then, 
as the old man telefcoped his glafs, he faid, fblemnly — 
" She can't live ; Jhe muft go down 1 " And the eye of 
our captain was in all probability the laft mortal eye that 
looked upon the haplefs, ill-fated " Prefident." She was 
never heard of more ! 

Twelve years later, in July, 1853, 1 failed for Europe 
in the Collins fteamer "Pacific," returning in the "Arctic" 
(fame line) in October. The fame month of the year 
following, the " Arctic " went down off Cape Race with 
360 fouls on board. And fix months afterwards the 
" Pacific," taking the " North'ard paffage," fteamed out 
from Liverpool into regions of darknefs, where funlight 
never enters — and no man lived to tell the tale ! And 
fince then, how many more ? Alas ! how many ? 

And the winds and the waves ftill confpire againft us, 
and the principle of flotation in (hip-building remains 
to-day where Noah found it, and the Norfemen and the 
Vikings left it, and the ocean is ftill ftrewn with wrecks, 
and the deep is a graveyard ftill ! And the crape and the 
moans of the mourners, and the fick hearts of the defo- 
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late, and fighs for the loved and the loft, for the dead 
that (hall never return ! Alas, poor hearts ! 

If mechanical flotation be pofllble in air, why not in 
water ? If water reptiles, the cruftacea, and fillies can 
float themfelves by mechanical means, why not veflels 
that are propelled by fleam ? Would it be any harder to 
propel the {learner towards the {ky than ftraight ahead ? 
And if there were propellers enough about the boat, and 
the right kind of propellers, and fixed in the right places 
about the {hip, and connected with the fleam-engine in 
the right way, and placed at the proper angle to propel 
towards the {ky, wouldn't they lift the {hip, and couldn't 
this lifting power be made fo great as to keep the veffel 
from going down even though leaking and full of water ? 

If it could be done, we might flop making a grave- 
yard of the ocean. Why can't it be ? 

All the water-creatures that are lighter than water are 
under juft as much neceffity of employing mechanical 
force to travel down through the waters, as the heavier 
ones are to travel up : fo it feems to come to about the 
fame thing for both of them. Getting through the water 
is a mechanical matter any way ; and it takes no more 
force apparently to make the heavy creatures float than it 
does to make the light creatures sink. 

Why, then, can't we have Mechanical Flotation for 
Steamfliips ? 

I am afraid there are a great many people yet who 
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can't give up the balloon principle for water-flotation any 
more than fome others can't give it up for air-flotation. 
And the former of thefe good people believe to-day as 
firmly in the pretty legend of the " fwim-bladder " to 
float the fifti up through the waters as the latter do in 
" heated air cells " and u hollow bones filled with air " to 
make the birds light enough to fly 1 And yet there isn't 
anything in nature to warrant one more than the other. 

Locomotion (including flotation) in the water is juft 
as purely a mechanical affair as locomotion in the air and 
on the land. 

And the hiftory of all water-animals proves what I 
fay. 1 

And if it requires no more motive-power to produce 
flotation than propulfion, why can we not employ the 
power of the Steam-Engine of Steamships to create Me- 
chanical Flotation and prevent the vefTel from finking, no 
matter how leaky or how far diftant from land ? 

And flop making a graveyard of the Deep / 

It ifn't an agreeable fenfation to be on board a fteamer 
in mid ocean and have fomething happen. It makes you 

1 " The otaria or fea-bear," fays Pettigrew, ** fwims, or rather flies, under 
the water with remarkable addrefs, and with apparently equal eafe in an upward, 
downward, and horizontal direction, by mufcular efforts done!" (The italics 
and exclamation are mine.) Pettigrew continues as follows : " An obfervation 
which may likewife be made regarding a great number of fiihes " — (why not 
all?) — " fince the fwimming-bladder or float is in many entirely abfent ! " In 
confirmation he quotes the following from Owen : " The air-bladder is wanting 
in the dermopteri, plagioftomi, and pleuronectidae." — Owen, op. tit, p. 255. 
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feel badly enough when it's nothing more than the veflel 
coming to a fudden ftop — and nobody knows why-— and 
all the officers of the {hip are fuddenly feized with the 
majefty of a great dignity and the folemnity of a myfterious 
filence; and all the paffengers at the dinner-table lay 
down their knives and forks, fuddenly lofe their appetites, 
and begin to look into each other's faces ; and a few be-* 
nevolent and courageous gentlemen (determined not to 
be left) rufh upftairs to find out the news, and come back 
and tell you all about it : and the ladies at the table don't 
laugh any more, and white lilies bloom falter in pale 
cheeks than common. Ah ! thefe are fenfations I 

Or to be awakened at midnight by gurgling founds of 
water in your ftate-room — -and no light ! — and without 
waiting to calculate diftances, you jump down from a top 
berth and fuddenly feel fomething very hard againft your 
head, and fomething very wet all over the floor, the 
gurgling founds going on all the while I It ifn't pleafant, 
fuch things, — — for nervous people. 

I left New York on Wednefday, the 3rd of May laft, 
in the " Catalonia," Cunard Line. All went well until 
Sunday, the 7 th, four days out, with Newfoundland north 
of us. It was the Sabbath, clear and beautiful, and all 
on board were fo happy ! light hearts and fmiling faces, 
and not one omen of evil (the {hip had broken her 
propeller (haft on a former voyage ; but this, to me, was 
good evidence that it wouldn't happen again). It was 
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four o'clock in the afternoon when the (haft broke for the 
fecond time, I had juft darted for the promenade deck, 
when a found, more terrific to our ears than the burfting 
of feven thunders over head, was fuddenly heard proceeding 
from the engine-room ; and at the fame inftant the deck 
under our feet commenced to quiver and (hake with an 
upheaval like the undulations of great billows. The 
thumpings and thunde rings and hangings in the engine- 
room were tremendous ; the veffel feemed going to pieces, 
and we in the midft of the ocean. Nothing about us I 
Nothing in fight of us but the everlafting ftretch of the 
great water plain from horizon to horizon. The heavens 
above us too far to reach, and the waters below us — Ah I 
fo deep to fink into 1 — and thirty feconds feemed an age ! 
To thofe who have never experienced a fcene like this 
my words are meaninglefs. 

For thofe who have, what need of faying more? 1 
The theory and practice of building and running 
{(earners on the ocean, as far as I have been able to inves- 
tigate the matter by fome thirty or forty trips over the 

1 To prevent a mifapplication of my remarks on the " dignity, &c, of 
fhip's officers" on occafions like the one I have defcribed, I wifh to' fay for the 
captain of the " Catalonia," that this gentleman loft no time in giving his paf- 
fengers the earlieft information as to the exad ftate of the ihip, and the extent 
of the accident. No one could doubt the good faith of Captain Gill, and the 
fears of the pafTengers from any immediate danger were quieted. What we had 
reafon to apprehend was, drifting to the north among fields of floating ice and 
icebergs. But, providentially, we were loon in fight of other veflels, and all 
ended well. The " Catalonia " is the eafieft veffel on the waters I was ever in. 
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Atlantic, appears to be about as follows : — ift, /peed ; 
2n&> fafety; 3rd, comfort of ' tobacco-fmokers. 

The contact-friction ■ of the water and fides of the 
veflel appears to be left to take care of itfelf ; and yet 
Nature very carefully provides a well-lubricated fiirface 
for her fwimmef s with means for a continuous lubrication. 
May it not be that the laving in coals would pay for the 
coft of oil, or lubricator ? The extra fpeed being fo much 
clear gain. 

The propelling power of fifties depends upon convo- 
lutions: the convolutions being lubricated, adjuftible, 
flexible, inclined planes, capable of tranfmitting, prac- 
tically, the whole of the motive-power for reading againft 
the water-fulcrum. A very different affair from " fcrew- 
propellers." 

On the (crew I cannot do better than quote again 
from Pettigrew. At pp. 152,153 he writes as follows: — 
" In the ordinary (crew the blades follow each other in 
rapid fucceflion, fo that they travel over nearly the fame 
particles (whether water or air) in nearly the fame interval 
of time. * * * If the (crew employed in navigation 

1 The late Thomas Winans, of Baltimore, M*-* U.S.A., mowed me, fome 
twenty-five years ago, the tabulated refults of his numerous experiments (fome 
thoufands, I think.) on the friction produced by the paflage of vefTels through 
the waters, and its effect on the power of the fhip ; and the refults were amaz- 
ing ; Mr. Winans remarking, that in his judgment too little attention had been 
paid to this point. But his ideas, like thofe of naval architects, for leflening fuch 
friction, were confined to model: to leaving the water on lines as fharp as the 
entering ones. 
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be driven beyond a certain {peed, it cuts out the water 
contained within its blades: the blades and the water 
revolving as a folid mafs. Under these circumftances the 
propelling power of the {crew is diminifhed rather than 
increafed. * * * xhe vanes or blades of the {crew, 
as commonly conftruded, are fixed at a given angle, and 
confequently always ftrike at the feme degree of obr 
liquity. * * * In this arrangement power is loft, the 
two vanes ftriking after each other in the fame manner, 
in the fame direction, and almoft precifely at the fame 
moment — no proration being made for increafing the angle 
and the propelling power at one ftage of the ftroke, and 
reducing it at another to diminifh the amount of {lip, 
incidental to the arrangement." 

I think no one can doubt the corre&nefs of the above 
criticifm : and the defects appear to me beyond remedy fo 
long as the propeller is a J crew. 

Fifties propel themfelves by the tail and flexible por- 
tion of the trunk : and fcrew-propulfion is defigned to imi- 
tate this method — and may be called the fish method. 
But aquatic birds that purfue their prey under water — 
fome even going to the bottom of rivers — fwim with their 
wings. Thefe creatures are a fort of "fide-wheelers." 
And both plans work well. — Why, then, confine ourfelves 
to the ftern-power method ? 

If a veffel were conftru&ed with receptacles or con- 
cavities in the fides made within the water-lines and fur- 
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nifhed with a number of fmall propellers working within 
thefe fpaces — the propellers being capable of adjufhnent 
to any required angle — fuch a veffel fhould not only be 
proof againft finking, but fhould alfb be capable of move- 
ment in any direction at the will of the engineer, and 
would alfb have the guarantee of a number of propellers, 
in cafe of accident, in place of the rifk of only one. 

And if veflels by the application of apparatus worked 
by motive-power can be floated, why not perfons ? Why 
not mechanical contrivances to lefTen the labour of fwim- 
ming, to make "treading water" eafy, fo that people 
could walk out from fhore to veflels, and from veflels to 
fhore, making " lifeboats " fomething more than a name, 
" life-faving * a certain " art,*' rendering water tricycles 
ufeful to merchants and others living out of town on river 
fites, befides much elfe ? 

Finally, and as I have already remarked, the duty and 
the work of changing the prefent order of things in 
the intereft of all mankind belongs to no Angle indi- 
vidual. If the theory of mechanical flotation herein 
fet forth fhould prove to be correct, a new field for in- 
vention will be opened up, demanding far more inventive 
talent than can ever be hoped for by any one man, and 

certainly more than is claimed by 

The Author. 

Note. — This edition, which confifts of a few hundred copies, is printed with 
a view mainly to private distribution. To. the original three hundred 
printed for distribution, two hundred have been added for fale to thofe 
who may poffibly feel fufficient intereft in the fubjeft to care to purchafe. 
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